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(57) Abstract 

A continuous m ixer (10) having a series of end-to-end ^-^^^£2^^^^ 
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i emmBSBs esmwmsn mixer 

This invention relates to the mixing of particulate* 
foo d products, and more particuiariy to the mixing and/or 
cooking of suoh products on a continuous basis. 

Zl& SBSam "T TUB T"™" 10 " 
Mixing, or blending, Machines having one or more 
h orizontal agitator shafts positioned in an elongated tub 
are in coe.cn use in the blending of particulated food 
pr oducts suoh as different fixtures of diced or ground 
B eat. poultry, vegetables, sauces and the like. The most 
l0 commonly used Machine is a twin shaft Mixing Machine, 
wherein two horizontal agitator shafts are Mounted in a tub 
parallel to each other. The agitators Mounted or. the 
shafts cc. in Many designs, with the Most common being a 
rihbon agitator wherein a spiral ribbon of steel is Mounted 
« on each shaft by spokes extending radially froM the shafts. 

As the agitator shafts rotate, the spira! ribbons push 
through the product causing it to Move in rotating column 
with the agitator, and, beceuse the ribbons are spiral, to 
n ove slowly in e direction perallel to the agitator shafts, 
20 i.e. from end-to-end in the tub. Typically, the egitators 
are rotated in opposite directions so that the rotating 
ool u*ns of the product are moved in opposite end-to-end 
directions in the tub by the agitators, with the product 
heing continuously folded into the c nter of the tub and 
25 mixed by the counter-rotating agitators. 
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An example of such a mixing machine is that shown in 
„ s. Pat. Ho. ,,733,607. issuea «ar=h 39. UN to I^onard 
j Star and Jess 3* Tapscott. In this patent, the 
apparatus also includes a steam Jacfc.t surrounain, the tub 
5 so .net the proauct can he cookea as the agitators mix ana 
blena the proauct together. Use in the patent, the spiral 
ribbons have scrapers mounted thereon tor scraping the 
trough wails to Keep the product fro* sticking on the hot 
cooking surfaces. Ribbon agitator machines usea for cola 
x. mixing will not have a steam 3 acket, nor will the scrapers 
shown in the above patent be reguirea. 

Historically. aifticult-t,-mix products have been 
mi xea on a batch basis in batch operations machines as 
shown in the above mentioned U.S. Patent Ho. 4,733.607. 
„ The reason for this is batch systems control all particles 
o£ the batch until they evenly mix together. Stxcky 
products such as ground beef products, thick vegetable or 
f ruit slurries do not mix evenly. Pockets of unmixed 
product remain until very late in the mixing cycle. Two 
20 horizontal agitators in a batch mixer have been employed to 
break up these pockets and evenly distribute all the 
different ingredients throughout the batch. The horizontal 
ribbon or padale agitators foia the ingreaients together 
£r om one agitator to the other. The length of the mixing 
25 cycle is aeterminea by how long it taxes to break up the 
unmixed pockets ana ev nly distribute all the particles, 
cooking of thick, viscous products is even more 
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difficult. The particles close to the heat xchange 
surfaces heat up first and must be mechanically pushed away 
from the heated walls and evenly distributed throughout the 
batch so that uncooked, cooler particle will come in 
5 contact with the heated surfaces of the cooker. If the 
agitators do not continuously mix the batch during heat-up, 
some particles will overcook and destroy the flavor of the 
whole batch. 

An additional challenge when cooking some products is 
10 that the viscosity of the product will change with 
temperature. Some products thin out, making it difficult 
to control the movement of the particles in cold spots in 
the batch. Some products with starch thicken up with the 
temperature increase. 
15 All of the above variables have prevented food 

processing machine designers from seriously considering 
continuous mixing and cooking of the viscous products. 
Continuous mixing and cooking, however, is very desirable. 
Continuous systems are more labor-efficient and the 
20 equipment is more cost effective since more production is 
possible with the same capital outlay. Usually the utility 
operating costs are less also. Whenever possible, a food 
processor will install a continuous system over a batch 
system. Unfortunately, virtually all mixing and cooking of 
25 viscous, sticky or variable viscosity products are carried 
out by batch processing. This means a processor must break 
out of this continuous flow and batch all mixing elements 
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of his production lino and then go bacK to a continuous 
•flow for pacKaging. This change in product flow is 
disruptive and expensive. 

Efforts have been Bade to produce a continuous mixer 
5 using the seme general concept of two elongated spiral 
ribbon agitators in an elongated mixing tub. For example, 
F igs. 4 and 5 of D.s. Patent Ho. 4,941,132, issued July 10, 
1M0 , to Darrell C. Horn and John H. Lennox, III, disclose 
a continuous mixer having two counter-rotetin, agitators, 
» oppositely wound on their shafts. Rotation of the shafts 
in their forward directions will cause the products in each 
trough of the tub to fold and mix with each other centrally 
of the tub. At the same time rotation of botb shafts in 
this forward direction will urge the columns of products in 
15 both troughs to move together towards the discharge end of 
the tub. The direction of rotation of the shafts is 
periodically reversed, with the length of time of reverse 
rotation being less than the length of time of forward 
rotation so that the total length of time for the product 
20 to be moved incrementally from the inlet end of the tub to 
the discharge end of the tub to the discharge end of the 
tub can be regulated. The ingredients of the product are 
continuously fed into the inlet end of the tub and 
continuously removed from the discharge end. 
25 such a continuous mixer can, however, only be used 

with ingredients that are easy to mix, which do not flow 
and which do not require the end-t -end mixing f o lumns 
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moving in opposite directions (i.e. as in batch mixers). 

<gT TJ*MAKy OF TWVENTION 

It is an object of the invention to overcome the 
disadvantages described above and provide a mixing method 
5 and apparatus which will have the mixing efficiency of a 
batch mixer while at the same time enabling the ingredients 
of the product to be added continuously and the fully mixed 
product to be discharged continuously. 

in the broadest aspect of the invention a continuous 
10 mixer is provided, the mixer having an elongated tub with 
at least two end-to-end compartments, each compartment 
having two elongated rotatable agitators therein arranged 
for batch mixing within the compartment, means for 
continuously transferring a portion of the product in the 
15 first of two adjacent compartments to the next at a 
controlled rate of transfer, and means for continuously 
discharging a portion of the product in the last 
compartment from that compartment at a controlled rate 
substantially the same as the rate of transfer from one 
20 adjacent compartment to the next. 

A further aspect of the invention is that at least one 
screw is provided to transfer the product from one adjacent 
compartment to the next, the screw being rotatable with one 
of the agitators so that transfer is made during the batch 
25 mixing in the compartments. 

A still further aspect of the invention is that the 
rat of rotation of the agitators and screw is chosen for 
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optimal mixing and that the direction of rotation of the 
agitators and sorew are repeatedly reversed for better 
aixing and at a ratio of forward to reverse rotation to 
produce incremental transfer of the product at an optima! 
5 rate from one compartment to the next. 

yet another aspect of the invantion is that the 
apartments are separately heated so that they may be *ept 
at different temperatures for optimal even cooXing of a 
product. 

other aspects of the invention will become apparent „ 
the course of the following detailed description. 

TWTTT pf el 7 p TTT Tnw aT IBS fflWWHSS 
in the drawings, forming a part of this application, 
and in which li>ce parts are designated by liXe reference 
15 numerals throughout the same: 

Fig ore 1 is a side elevational view of a twin shaft 
agitator continuous mixer, constructed in accordance with 
the present invention, and with portions cut away. 

Figure 2 is a view, in plan, and with portions cut 

20 away, of the mixer of Figure 1. 

Figures 3, 4 and 5 are elevational sectional views of 
the mixer of Figure 1, taKen on line 3-3, 4-4 and 5-5 of 
Figure 2. 

Figure 6 is an elevational view of the discharge end 

25 of the mixer of Figure 1. 

Figure 7 is a view similar to Figure 2, illustrating 

another embodiment of the invention. 
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Figure 8 is an elevational sectional view taken on 

line 8-8 of Figure 7. 

rF crPTPTIO^ OF nre PREFFFREP EMBODIMENTS. 
Referring now to the drawings, wherein preferred 
5 embodiments of the inventions are shown, and in particular 
to the embodiment of Figures 1-6, the mixer 10 comprises a 
tub 11 having transverse vertical partitions 12 and 13 to 
divide the tub into a plurality of end-to-end compartments 
15, 16 and 17, each compartment having a first end 18 and 
10 a second, or discharge, end X9 and side-by-side arcuate 
troughs 2X and 22 extending between the opposed ends X8 and 
19. Two horizontal shafts 23 and 24 extend lengthwise of 
the tub, the shafts being centered in the arcuate troughs 
21 and 22. Two horizontal and parallel spiral agitator 
X5 ribbons 26 and 27 are disposed in each compartment, the 
ribbons being mounted on shafts 23 and 24 by spokes 28. As 
seen in Figure 3, the outer radii of the agitator ribbons 
are slightly less than the radii of the troughs 21 and 22. 
The spiral agitator ribbons 26 and 27 are both wound 
20 on their shafts 23 and 24 in the same direction, and each 
ribbon has spiral surfaces 3X and 32 thereon each facing 
towards opposite ends of the compartment. When shafts 23 
and 24 are rotated in opposite directions, and in a 
"forward" direction, as indicated by the direction arrows 
25 in Figures 2-4, the surfaces 31 on agitator ribbons 26 and 
27 will urge products in contact therewith to move towards 
the first and s cond ends 18 and 19, resp ctiv ly, of the 



SUBSTITUTE SHEET 



PCT/US92/01694 

WO 92/15393 



co.parf.ent, i.e. in the directions as indicated by the 
unshaded flow arrows of Figure 2. Rotation of the agitator 
rlbb ons in an opposite "reverse- direction will cause 
surfaces 32 of the agitator rihbons to urge the product to 
5 n ove in the opposite directions lengthwise of the 
compartment • 

The partitions 12 and 13, through which shafts 23 and 

2 4 extend have openings therethrough of a diameter to allow 

clsoe-pitch solid screws 36 and 37 to rotate therein. 

10 screws 36 and 37 are mounted on shafts 23 and 24, 

respectively, for rotation therewith, and extend in both 

directions from the partitions in which they rotate. As 

shown in Figure 2, the screw 36 is left-handed, i.e. 

opposite to the direction in which agitator ribbon 26 rs 

M wound on shaft 23, whereas the screw 37 on shaft 24 » 

wound in the same right-hand direction as the agitator 

ribbons 27 on that shaft. With this arrangement, the 

surfaces 38 on both screws 36 and 37 will move a product in 

contact therewith to move from one compartment to the next 

»= indicated by the shaded flow arrows upon 
20 in direction as maicatea oy ^ 

forward rotation of both shafts 23 and 24. 

Steam jackets 41 and 42 surround troughs 21 and 22, 
respectively, in each compartment 16, 16 and 17 of mixer 
10 steam from a steam supply 43 can be supplied 
25 separately to the steam jackets for each compartment 
though pressure and/or flow regulator valves s parately 
sdjusted by controls 51. 52 and 53 to the inlets 44 at on 
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end of each compartment's steam jackets. Steam and 
condensate will discharge from outlets 46 at the other end 
of the steam jackets. Each of the steam jackets will have 
conventional internal baffling (not shown) to provide 
5 proper distribution of the steam flowing through the 
jackets for even heating of the troughs 21 and 22. 
suitable thermal insulation 47 surrounds the steam jackets. 

A feed chute 48 is provided on the top cover 49 for 
feeding the ingredients of the products to be mixed into 
10 the first mixing compartment 15. The discharge end wall 19 
of the last mixing compartment 27 has openings 51 leading 
to discharge conduits 52 in which the flows are adjustably 
regulated by conventional variable-speed positive-displace- 
ment pumps 53 to control the rate of discharge of a product 

15 from compartment 15. 

The agitator shafts 23 and 24 are rotated by 
reversible motors 54 and 55. A control box 56 is 
electrically connected to the motors, and typically will 
have a start-stop button S, a speed control RPM to adjust 
20 the rate of rotation of the agitator shafts 23 and 24, and 
timers F and R to control the length of forward rotation 
and reverse rotation in a cycle of operation. 

in operation, the first compartment 15 is filled with 
the various ingredients of the product to be mixed and the 
25 agitators are rotated in repeated cycles of forward then 
reverse rotation. During the forward dir ction of ach 
cycle the agitator 26 will urge the column of ingr di nts 



SUBSTITUTE SHEET 



WO 92/15393 



PCT/US92/01694 

10 



27 wiXX urge the col- of ingredients in trough M to m eve 
towards end waXX x 9 . The countermovin, eoXumn. of product 
mi the foXding of ingredients to the center of the tuh hy 

5 the counterrotatin, agitators oau.es the ingredients of the 
proi uct to mi* W.XX «ith each other. Ouring the reverse 
section portion of each cycXe. the coXumns of indents 
wiXX move in the opposite direction, hut the sane m^ng 
action wiXX ocOur. The reverse action of the abators 

10 axso hexps to prevent accusation o £ unmixed ingredients 
in the corners o £ the compartment. 

„ » i„ the first compartment, a forward 
With product in tne ii« 

rotation of the two shafts 33 and » wiXX cause hoth screws 
36 and 37 to move a portion of the product in the 
15 compartment xs to the next compartment xe. In due time 
compartment xe wiXX fiXX, the screws 3* and 3, at the 
cischarge end of compartment Xe wiXX transfer product rnto 
compartment X7 and that compartment wiXX fiXX. 

In continued operation, each mixing compertment waXX 
J0 act as a hatch mixer, with countering coXumns of 
products foXdin, into each other at the center of th 
compartment. *t the same time, a portion of the product in 
compartment X5 wiXX he transferred continuous!, to the 

. aT1 <. , 6 while a corresponding portion 
inlet end of compartment 16 wniie a 

' «. 4 n that compartment is discharged 
25 of the product in that comp 

ti-ansferr d into compartment 17. 
continuously and transrerr « 

~+ nf the product is then discharg d 
corresponding amount of the proau 
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continuously from the valved outlets 52 of compartment 27. 
Batches of the ingredients, in separate containers and in 
the desired ratio of the final product, are continuously 
added by feed chute 48 to compartment 15 at substantially 
5 the same rate as the rate of transfer from one adjacent 
compartment to the next and as the rate of discharge from 

the last compartment. 

The operation thus provides a partial mixing in the 
first compartment, a metered flow of the partially mixed 
10 product into the next compartment where further mixing 
takes place, a metered flow of that product into the last 
compartment for further mixing. By the time that the 
product is discharged, it is completely mixed. 

The above described apparatus has an important aspect 
15 in that the rate of rotation of the agitator and rate of 
transfer from one compartment to the next can be separately 
adjusted. The speed of rotation of the agitators 
determines how aggressively the product is mixed within 
each compartment. Some products can be mixed more 
20 aggressively than others. In operation, the RPM control 
will be set to provide the most efficient agitator speed 
for the particular product being mixed. 

in operation, product will be transferred from 
compartment 15 to compartment 16 during the time the screws 
25 36 and 37 are rotated in a forward direction. When the 
screws are rotated in the opposite direction, their 
surfaces 39 will m ve the product in the r vers dir ction, 
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i e back towards compartment 15. To affect forward 
transfer in a cycle of operation, th. rati, to forward 
rotation to raverse rotation must ba greater tban ona. Tba 
^eater the ratio, the product will b. transferrad for eaoh 
5 cycle of reversing operation. 

Th „s, with the speed of agitator rotation set for 
maximum mixing efficiency, tbe times of forward and reverse 
rotation are set to produce a desired rate of forward 
transfer between compartments without changing the speed of 

10 agitator rotation. 

The mixer 10 can be used as described above for the 
unheated mixing of ingredients. In such case, no steam 
would be flowed through the steam Jackets. If it is 
oesired to operate the mixer as a cooker, then the .tea- 
„ jackets 41 and 42 would ba used. As mentioned praviously, 
the controls 51, 52 and 52 will enable the heat going into 
each compartment to be separately controlled. Per example, 
the controls can be adjusted so that the troughs 21 and 22 
ol the compartments 15, 16 and 17 are at progressively 
2 0 higher temperatures to reduce the potential for "bum on- 
(burning of product on the trough walls, . The rate of heat 
transfer from the trough walls to th. product in contact 
with th. wall increases with the difference in temperature 
between a trough wall and the product in contact therewith, 
25 and the potential for burn on increases with an increase in 
«>. rete of heat transf r. Thus, with a relatively cool 
product the first compertm«>t, a relativ ly low u atin, 
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temperature will urease the possibility of burn on. In 
the next compartment the average temperature of the product 
will be higher and the heating temperature oan likewise be 
higher without unduly increasing the difference in 
5 temperature between the trough walls and the product. In 
the last compartment, the preheated product will be brought 
to final temperature. 

in operation of mixer 10 a. a cooker, reversible 
scrapers would be added to the agitator ribbons to scrape 
10 the trough walls to prevent adherence of product to the 
heated walls. The use of such scrapers in a cooker is well 
Known, and scrapers such as those shown in the previously 
referred to U.S. Patent No. 4,733,607 (the disclosure of 
which is incorporated herein by reference) may be used for 

15 this purpose. 

Although the embodiments described herein show three 
end-to-end compartments, four or more compartments might be 
used if it is desired to have a lesser degree of mixing in 
each compartment. Also, a mixer having only two 
20 compartments might be used for products which could be both 
fully mixed in two compartments and transferred at a 
suitable rate from the first compartment to the next so 
that efficient continuous mixing could be obtained. 

Other apparatus can be used to control the transfer 
25 from compartment to compartment, such as adjustable gates 
or doors on the partitions b tw en c mpartments. For 
example, in the embodiment of the invention shown in 
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, and 8 the mixer 110, having shaft. 123 and 124 
Fioures 7 and 8, xji© ^ 

Z agitator rihhons a. and 12, wound thereon ~ 
station in the arcuate troughs 121 and 122, has open £ 
; 3 and 13 < through the partition 112, separate 
^ents 115 and 116. Shutter valves 136 and 137 are 

5 " nt U5 Recent the openings 133 end 

^posed in co.parte.nt il i ^ ^ 

,34 to adjust the area or w f 
Let flow may taKe place. T he shutter vaives 136 an 

3, are .ournaled on shafts 123 and 12, and are pro i 
„ with extensions 13S which project through hall 3 . in « 
that are threeded onto iac* screws 1.1. Betatron - 
crMte 142 can thus move the shutter valves to a deseed 
pos ition hetween closed or open, such positions hein, shown 
by the positions of the shutters 136 and 13, in Figure 8 
15 Z eehodiment of Figures , end 8 is particularly 

a dapted to the mixing and.or coding of products that flew 
easily. m this emhodiment the level of the product n 
L successive compartment wiU he at a progressive* 
lw er level, so that the difference in head pressure w 
J0 cuase the product to flow through the opening. »- ^ 
ft om the higher level compartment to the next and iow„ 
level, compartment. The discharge valves at the last 
cmpartment and the shutter veives 136, 13, hetween 
a d,.cent compartment, are edited so that the level of 
25 prLuct in successiv compartments is maintained at desired 

levels. - 
„ the emhcdim nts of th invention, th rat of 
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transfer flow must be .^stable to match the flow through 
aU of the compartments of the mixer with the time it tafca. 
to mix ana/or oooK the proauet, aino. the total residence 
time in the mixer ahouia be no more than is retire* for 
5 proper nixing ana/or cooking the proauot. 

The foregoing aeseription of the pref.rrea embodiments 
h as been presentea for purposes of illustration 
aeseription. It is not intenaea to be exhaustive or to 
Umit the invention to the precise forms aescribea, ana 
l0 obviousiy many other moaification are possible in light of 
the above teaching. The embodiments were chosen in oraer 
to explain most clearly the principles of invention ana its 
practical applications thereby to enable others in the art 
to utilize most effectively the invention in various other 
„ emboaimants ana with various other modifications as may be 
suitea to the particular use contemplated. It is intenaea 
that the scope of the invention be defined by the claims 
appended thereto. 
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w. CLAIM : 

! a continuous mixer comprising: 

an elongated tub having at least two end-to-end 
compartments, each compartment having first and second 
opposed ends and two side-by-side arcuate troughs extending 

5 between said ends, _ 
a pair of elected agitator, nountad in each 
ooBp.rt.ent for rotation about horizontal exes, one in each 
o£ said arcuate troughs, one agitator in a conpartBent 
h aving neans thereon for urging a product in contac 
10 therewith to novo toward, the second end of the conpart.»t 
when it is rotated in . forward direction, the other 
agi tator in the coBpartnent having Beans thereon for urging 
a product in contact therewith to nove towards the first 

^ ,*,en it is rotated in a forward 
end of the coBpartBent wnen 

15 direction, . , 

a «^ators in unison in -tneir 
neans for rotating said agitators in un 

forward directions, 

B oans for continuously transferrin, a portion of a 
product in the first of two adjacent conpartBents froB that 
20 ooBpartnent into the next of said conpartBents at a 
controlled rate of transfer, 

„ans for continuously discharging a portion of that 
product in the last of said conpartBents fron the 
oonpartnent at a controll d rate substantially the sane as 

25 said rate of transfer. 

2. A mix r as s t forth in claim 1 and further 
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including: 

at least one heater for each compartment of said tub, 
Beans for supplying heat to said heaters to heat said 
5 compartments to individual predetermined levels. 

3. A mixer as set forth in claim 1, wherein adjacent 
compartments have a generally vertical partition there- 
between, and wherein said means for transferring from the 
first to the next of two adjacent compartments comprises a 
5 solid screw rotatable in unison with at least one of said 
agitators in said first compartment, said partition having 
an opening of a diameter to allow said screw to rotate 
therein, said screw extending in both directions from said 
partition, said screw having a surface thereon for moving 
10 a product in contact therewith from said first to said next 
of said adjacent compartments in response to forward 
rotation of the agitator with which said screw rotates. 

4. A mixer as set forth in claim 1, wherein adjacent 
compartments have a generally vertical partition there- 
between, and wherein said means for transferring from the 
first to the next of two adjacent compartments comprises a 
5 solid screw rotatable in unison with each of the agitators 
in said first compartment, said partition having openings 
each of a diameter to allow said screw to rotate therein, 
said screws extending in both directions from said 
partition, said screws each having a surface thereon for 
10 moving a product in contact therewith from said first to 
said next of said adjacent compartments in r spons to 
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forward rotation of both of said agitators. 

5 A mixer as sat forth in claim 1. wherain adjacent 
compartments hava a generally vartica! partition through 
which said shafts extand, and wherain said means for 
transferring fro. the first to the nert of two adjacent 

5 compartments includes an opening through said partition 
from one of said compartments to the other and Beans for 
adjusting the size of said opening. 

6 a continuous mixer comprising: 

an elongated tub having at least two end-to-end 
compartments, each compartment having first and second 
opposed ends and two side-by-side arcuate troughs ending 

5 between said ends, 

a pair of rotatable horizontal shafts extending 

through said compartments, 

an elongated agitator mounted on each shaft in each 
compartment for rotation in said arcuate troughs upon 
10 rotation of said shafts, one agitator in a compartment 
..aving means thereon for urging a product in contact 
therewith to move towards the second end of the compartment 
when the shaft on which it is mounted is rotated in a 
forward direction and to move towards the first end of the 
15 compartment when the shaft is rotated in a reverse 
direction, the other agitator in the compartment havim, 
, ISM thereon for urging e product in contact therewith to 
„ove towards the first end of the compertment when the 
sHaft on which it is mounted is rotated in a forward 
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,0 direction and to move towards the second end of the 
compartment when its shaft is rotated in a reverse 
direction, 

*eans tor cyclically rotating said shafts in unison 
first in their forward direction, and then in their reverse 
25 erections and for settin, the ratio of forward and reverse 
rotation times in a cycle of operation, 

means for continuously transferring a portion of a 
product in the first of two adjacent compartments from that 
compartment into the next of said compartments at a 
30 controlled rate of transfer, 

B eans for continuously discharging a portion of a 
product in the last of said compartments from that 
compartment at a controlled rate substantially the same as 

said rate of transfer. 

7. A mixer as set forth in claim 6, and further 

including: 

at least one heater for each compartment of said tub, 
means for supplying heat to said heaters to heat said 
5 compartments to individual predetermined levels. 

8. A mixer as set forth in claim 6, wherein adjacent 
compartments have a generally vertical partition there- 
between through which said shafts extend, and wherein said 
means for transferring from the first to the next of two 

10 adjacent compartments comprises a solid screw on at least 
one of said shafts, said partition having an pening of a 
diamet r to allow said screw to r tate therein, said screw 
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^ along said one shaft in hoth directions fro. said 
partition, said screw having surfaces thereon for movm, a 
15 pr cduct in contact therewith from said first to s al d next 
of said adjacent compartments, or vice versa, in response 
to forward or reverse rotation, respectively, of said one 

shaft . . 
9 a Mixer as set forth in claim 6, wherein adjacent 

compartments have a generally verticai partition there- 

„eans for transferrin, fro. the first to the next of two 

5 adjacent compartments compri oiid screw on each of 

aaid shafts, said partition having openings of a diameter 
to allow said screw, to rotate therein, said screws 
sending aiong said shaft, in hoth directions from said 
partition, each of said screws having surfaces thereon for 
„ moving a product in contact therewith fro, said first to 
said next of said adjacent compartments, or vice versa, in 
r .sponse to forward or reverse rotation, respective* of 
the shaft upon which the screw is mounted. 

10 . A mixer as set forth in claim 9 and further 

including: 

at least one heater for each compartment of saxd tub, 
m eans for supplying heat to said heaters to heat said 
B compartments to individual predetermined levels. 

„ A mix r as set forth in clais, 6 wherein adjacent 
compartments have a g nerally vertical partition through 
which said shafts extend, and wh r in said means for 
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transferring fro* the first to the n xt of two adjacent 
5 compartments includes an opening through said partition 
from one of said compartments to the other and means for 
adjusting the size of said opening. 

12. A mixer as set forth in claim 11 and further 

including: 

at least one heater for each compartment of said tub, 
means for supplying heat to said heaters to heat said 
5 compartments to individual predetermined levels. 

13, A method of mixing a product in a mixer tub 
having first and second end-to-end compartments, said 
compartments each having first and second opposed ends, 
said compartments having a generally vertical partition 

5 therebetween which is the second end of said first 
compartment and the first end of said second compartment, 
a pair elongated agitators disposed in each compartment for 
rotation about parallel horizontal axes extending between 
the ends of the compartment, one of each pair of agitators 
10 having means thereon for urging a product in contact 
therewith to move towards said second end or the first end 
of its compartment in response to forward or reverse 
rotation, respectively, thereof, and the other agitator of 
the pair having means thereon for urging a product in 
15 contact therewith to move towards said first end or said 
second end of the compartment in response to forward or 
reverse rotation, respectively, th reof, said partition 
having two openings th r through, a solid scr w rotatable 
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i, unison with each of saia abators, saia 
20 extend through saia opening, saia screws each nav.no 
surfaces thereon for urging a proauct in contact therewith 
to neve from saia first compartment to saia .secona 
ecmpartment. or vice versa, in response to forwara , or 
reverse rotation, respectively, of the agitator with which 
25 the screw rotates, saia methoa comprising: 

repeateaiy reversing the rotation of the pair of 
agitators in each compartment so that for each repeatea 
cycl e of operation hoth agitators rotate in unison in thexr 
forwara airection for a preaeterminea iength of tine ana 
„ then rotate in unison in their reverse airections for a 
preaeterminea length of tine, 

setting the speea of rotation of saia agitators to 
proauce optimal mixing of the particuiar proauct in saia 
mixer, 

setting the ratio of the length of tines of forwara 
reverse rotations of saia agitators so that saia screws 

first, to the second compartment 
transfer product from the first to *ne 

at a desired rate. 

^ ^ * ^4 V 4 nfT as set forth in claim 13, 
14 A method of mixing as 

wherein saia conpartnents each have separate heaters 

therefor, the methoa further comprising: 

heating saia first conpartnent to a aesirea level, 
h atin, saia secona conpartn nt to a aesirea ana 

higher level. 

15 . a method of mixing as set forth in claim 13, and 
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further including: 

feeding ingredients of the product into said first 
compartment at a rate substantially equal to the rate of 
5 transfer of product fro, said first to said second 
compartment, 

discharging a portion of the product in said second 
compartment from said compartment at a rate substantially 
equal to said rate of transfer of product from said first 
10 to said second compartment. 

16. A method of mixing as set forth in claim 15, 
wherein said compartments each have separate heaters 
therefor, the method further comprising: 

heating said first compartment to a desired level, 
5 heating said second compartment to a desired and 

higher level. 
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FIGURE 4 
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FIGURE 6 
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FIGURE 8 
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